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THIS proteid, lacto-globulin, is described as occurring in milk by J.
Sebelien', who states that it has the properties of a globulin and co-
agulates at a temperature of 74°-760 C. His mnethod of separating it
is to saturate milk with sodium chloride, this precipitates the caseinogen
(casein), which is filtered off. The filtrate is warmed to 3.50C. and a
small precipitate of proteid (which was not examined) is filtered off.
This filtrate is then saturated with magnesium sulphate and a small
amount of proteid is precipitated, this is the so-called lacto-globulin.

Prof. Halliburton2 verified the fact that after the double saturation
of milk with sodium chloride and magnesium sulphate a precipitate of
a proteid is obtained. He however considered that this was a small
amount of lact-albumin which was precipitated by the double saturation
with the two salts, just as serum-albumin is precipitated by double
saturation with inagnesium sulphate and sodium sulphate and also with
magnesium sulphate and sodium chloride.

Sebelien8 in a later paper affirmed the correctness of his results
and maintained that lacto-globulin does exist.

1 Zeitsch. f. physiolog. Chem. ix., and Maly's Jahzresb. Vol. xv. p. 184 (abst.).
2 This Journal, Vol. xi. p. 459.
3 Ibid. Vol. xii. p. 95. Prof. Halliburton wishes me to say that Sebelien

has somewhat misunderstood him in this connection. He makes the following state-
ment :-" H all iburton's reason for thinking that I have been misled as to the presence
of globulin is this, that albumin is precipitated by the salt MgSO4. Na2SO4. 6H20 on satu-
rating with this salt, and that this salt must have been formed when I saturated the solution
with both NaCl and MgSO4. While admitting that part of the NaCl could have formed
with part of the MgSO4 some Na2SO4, it appears doubtful to me whether a saturated solu-
tion of the said double salt could have been obtained." What Prof. Halliburton meant
was that double saturation with MgSO4 and NaCl might probably form a double salt in
which NaCl would take the place of Na2SO4 in the above formula. Whether such a salt
exists or no is uncertain. It is however certain that double saturation with- MgSO4 and
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To attempt the solution of this question, the existence or non-
existence of lacto-globulin, the present research was undertaken at the
suggestion and under the direction of Prof. Halliburton.

There is no doubt that a small amount of proteid is precipitated by
the double saturation of milk with magnesium sulphate and sodium
chloride. It is immaterial which salt is uised first, the only point being
that this proteid precipitate is more abundant when the saturation is
comnienced with magnesium sulphate.

The precipitate thus produced, after washing with a saturated solu-
tion of magnesium sulphate plus sodium chloride, is dissolved on the
addition of water and is again precipitated from its solution by satura-
tion with maanesium sulphate, by acidifying with acetic acid, and by
dialysis.

Moreover, on saturating milk with magrnesium sulphate or sodium
chloride, filtering off the precipitated caseinogen, acidifying the filtrate
and precipitatingf the remaining proteid by saturation with ammonium
sulphate, washing, and redissolving this precipitate in water and dialysing
this solution, a small precipitate is obtained.

So far, the presence of a globulin is indicated and S ebelien's results
confirmed.

It was found, however, that after the double saturation of milk with
the two salts, magnesium sulphate and sodium chloride, filtering off the
precipitate of so-called lacto-globulin, acidifying and saturating the
filtrate with ammonium sulphate, washing, and dissolving the precipi-
tated lact-albumin in water and dialysing its solution, a small amount
of proteid was precipitated, which, on beina redissolved in dilute salt
solution, was again precipitated on dialysis.

Another experiment was as follows:-Milk was saturated at the
temperature of the laboratory (about 140 C.) with magnesium sulphate.
The caseinogen was filtered off and the filtrate again saturated at 300 C.
with inagnesium sulphate. There was an abundant precipitate, which
was filtered off and the filtrate saturated with sodium chloride. A small
amount of proteid was precipitated, which after washing was redissolved
and its solution on dialysis yielded a precipitate.

From these experiments it would seem that this proteid, the so-called

NaCl will precipitate serum-albumin, and it did not therefore seem improbable that the
same would be true for lact-albumin. I have however put it to the test and found that
saturation of a solution of pure lact-albumin with MgS04 and NaCl does not precipitate
lact-albumin at all. The order of saturation with the two salts makes no difference in this
respect.
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lacto-globulin, differs from most globulins in that it is with great
difficulty completely precipitated by saturation with naeutral saltsl.

Two other explanations presented themselves, viz. that this proteid
was a small quantity of caseinogen which escaped precipitation on satu-
ration with one salt only, or that it was a small quantity of lact-albumin,
as suggested by Halliburton.

The latter is not tenable, for on dialysing a solution of lact-albumin
only a very small precipitate of proteid occurs; even when the solution
is concentrated, a large quantity of lact-albumin always remains in
solution after piolonged dialysis. If the proteid precipitated by double
saturation of milk were lact-albumin, on redissolving it and dialysing
the solution, which is now a weak one, no precipitate would occur.
(See also foot-note 3, p. 1.)

That the precipitate, under some conditions, is caseinogen is quite
certain, for on treating it with powdered calcium carbonate and water,
allowing the mixture to stand for twenty-four hours, pouring off the
clear supernatant liquid and adding to this a trace of calcium chloride
and a drop of rennet, a clot of casein forms2. Moreover no flocculi form
on boiling. The liquid becomes opalescent on heating, but this dis-
appears on cooling. The precipitate on dialysing lact-albumin also
seems to be a remaining trace of caseinogen. Another point of interest
is tlhat with this small precipitate of caseinogen after the double satura-
tion with the two salts, magnesium sulphate and sodiurn chloride, there is
an insoluble precipitate of inorganic matter, chiefly consisting of calcium
sulplhate. It would have been expected that this precipitate of calcium
sulphate would have been more abundant when the order of saturation
with the salts was sodium chloride first and magnesium sulphate second.
As a matter of fact however the calcium sulphate was more abunidant
when the saturation was in the reverse order, viz. magnesium sulphate
first, and the proteid precipitate is also more abundant in this case.
The amount of calcium sulphate indeed seems to vary with the amount
of the proteid precipitate.

A possible explanation of these facts is, that a small proportion of
the caseinogen in milk is intimately associated with the calcium salts
and is not precipitated on saturation with a single neutral salt. On

1 The production of turbidity in dialysed liquids by bacterial action, simulating the
precipitation of proteid, was carefully borne in mind. It was avoided by the addition of
thymol to the proteid solutions, and in some experiments by dialysing into chloroform
water.

2 Ringer's method (This Journal, xi. p. 473.). I have also but not so constantly
obtained the same result by Hammar ste n' s method (lime-water and phosphoric acid).
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double saturation, however, the association between this small amount of
caseinogen and the calcium salts is broken up, and the caseinogen is
precipitated together with calcium sulphate formed by the action of the
magnesiunm sulphate on the calcium salts.

Up to this point Sebelien's directions had not been implicitly
followed, the warming to 350 C. after saturation with sodium chloride
having been omitted. Further experiments were now performed follow-
ing his directions closely.

At first no result was obtained. Employing about a qtuart of milk as
in previous experiments, saturating with sodium chloride, filtering off
the caseinogen, warming the filtrate to 350 C. and filtering off a small
precipitate of proteid, and saturating this filtrate with magnesium sul-
phate, the final precipitate was too little to collect. By using a gallon
(about five litres) of milk at a time, however, sufficient was obtained to
work with; from this quantity enough to cover the bottom of a small
test-tube is obtainable. This final precipitate is soluble in dilute
saline solutions and is precipitated again on dialysis. After repeated
washing with distilled water until the washings contained no trace of
proteid, its solution in dilute sodium chloride solution is coagulated
on boiling. Two attempts were made to obtain a clot with rennet by
Ringer's method but both failed. This precipitate then differs from
the precipitate previously dealt with, and possesses the properties of a
globulin. This confirms Sebelien's observations, and the presence of
a very small quantity of a globulin in milk must be admitted.

With regard to the proteid precipitated by warming to 350C. after
saturation withi sodium chloride, this I believe is the small amount of
caseinogen wilich in the earlier experiments was precipitated after
double saturation with the two salts. As obtained now, it seems to be
practically insoluble,refusing to dissolve in both neutral and alkaline saline
solutions, in lime water, and in water containing calcium chloride. While
preparing pure caseinogen, it has happened to me on two or three
occasions that after one or two precipitations the caseinogen for some
reason or other becomes quite insoluble either in neutral or alkaline
saline solutions, solutions containing calcium salts, etc. There is then a
striking resemblance between this proteid precipitated on warming to
350 C. and caseinogen as obtained under some circumstances. Moreover,
the earlier experiments prove that the whole of the caseinogen is not
precipitated on saturation with sodium chloride, the remainder coming
down on saturating with magnesium sulphate, while if after saturation
with sodium chloride the liquid be warined, then filtered and the filtrate
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saturated with magnesium sulphate, no caseinogen is obtained. It
seems fair to presume that this proteid precipitated on warming is the
caseinogen still remaining in solution after saturation with sodium
chloride.

General Concluions.

1. Sodium chloride is a more perfect precipitant of caseinogen than
magnesium sulphate.

2. Caseinogen in milk is not completely precipitated by saturation
with either sodium chloride or magnesium sulphate, a small quantity
remaining in solution and precipitable by warming to 350 C. or by
saturation with a second neutral salt.

3. Possibly, this residual caseinogen is more intimately associated
with the calcium salts in milk than the rest of the caseinogen.

4. A very small quantity of a proteid having the properties of a
globulin seems to be present in milk as stated by J. Sebelien.

5. In order to prepare pure lact-albumin it is necessary to dialyse
its solution for some timse to precipitate remaining traces of caseinogen
and globulin.
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